Does the combination of aprotinin and angiotensin-converting enzyme inhibitor cause renal failure after cardiac surgery?
Aprotinin use in cardiac surgery has been associated with mild elevations in serum creatinine but generally has not been associated with an increase in the risk of acute renal failure. In the presence of angiotensin-converting enzyme (ACE) inhibitors, however, aprotinin may contribute to significant reductions in glomerular perfusion pressure. The purpose of this study was to test the hypothesis that the combination of ACE inhibitors and aprotinin cause renal failure after cardiac surgery. The study consisted of a retrospective investigation of all adult patients undergoing coronary artery bypass graft, valve, or combined procedures during the years 2000 to 2002 at a single institution. Aprotinin was administered selectively for reoperations, combined procedures, and other operations deemed to be at higher risk for bleeding. Excluded from analysis were patients with preoperative serum creatinine greater than 1.5 mg/dL, a history of renal failure, emergent or salvage procedures, preoperative use of intraaortic balloon pump, and off-pump procedures. Perioperative renal failure was defined as creatinine greater than 2.0 mg/dL within 72 hours of surgery. Preoperative demographic and intraoperative variables were analyzed with univariate and logistic regression analysis with odds ratio (OR) and bootstrap validation. A total of 1,209 patients were included. The incidence of perioperative renal failure was 3.5%, and mortality in this group was 48%. Controlling for other demographic and intraoperative variables that may affect renal function (age, sex, diabetes mellitus, hypertension, New York Heart Association class, prior cardiac surgery, valve procedures, cardiopulmonary bypass time, aortic cross-clamp time, lowest hematocrit during cardiopulmonary bypass, transfusions) the preoperative use of ACE inhibitors along with intraoperative use of aprotinin was significantly associated with acute renal failure (OR 2.9, 95% confidence interval [CI]: 1.4 to 5.8, p < 0.0001). The effect of either drug alone was not significant. Other identified risk factors included age (OR 1.2 per year, CI: 1.01 to 1.5, p = 0.035), valve procedure (OR 2.7, CI: 1.3 to 5.7, p = 0.016), lowest hematocrit on cardiopulmonary bypass (OR 2.2, CI: 1.6 to 3.2, p < 0.0001), and transfusions of red blood cells (OR 1.04 per unit, CI: 1.02 to 1.06, p < 0.0001) and platelets (OR 1.7 per unit, CI: 1.2 to 2.4, p = 0.001). The combination of preoperative use of ACE inhibitors and intraoperative use of aprotinin should be avoided in cardiac surgery.